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or chronic, and at much lower levels. Under such circumstances, the genetic yield
of chronic radiation in mice is approximately one-third that of acute radiation. If
mice and people are similar in this respect, the doubling dose for human chronic
exposure suggested by these data becomes 468 rems, in contrast to the estimate
of 100 rems for low LET; low dose, low-dose-rate exposure recently adopted by
a committee of the International Commission on Radiological Protection.

Past committees have been reluctant to make heavy quantitative use
of the data from Japan, despite their careful collection and analysis, in part
because doubling doses derived from them are highly sensitive to several
assumptions. For example, with respect to the two endpoints untoward
pregnancy outcome and FI mortality, Neel, Schull, and collaborators have
usually assumed a spontaneous rate of about 5% and a mutation component
of about 5%, giving a spontaneous rate due to mutation of 0.0025. This is
the numerator in a doubling dose estimate. However, a problem that these
investigators have always been keenly aware of is that the doubling dose
estimates are extraordinarily sensitive to these assumptions. For example,
if the mutation component of untoward pregnancy outcome were actually
3% rather than 5%, a difference well within the range of plausible values,
then the published doubling dose would be 40% too high. On the other
hand, if the true mutation component were 7%, the published doubling
dose would be 40% too low. Similarly, using 4% rather than 5% as the
mutational component decreases the doubling dose by 20%, and using 6%
as the mutational component increases the doubling dose by 20%.

Additional uncertainties complicate the estimation of human doubling
dose. For example, neither the total spontaneous rate nor the induction
rates per rad (which are not significantly different from zero in the Japanese
data) are known with much precision. In addition, it is not obvious that
the factor of 3 often used to convert the Japanese data from a high to
a low dose rate is entirely appropriate. This factor was obtained from
irradiation of mouse spermatogonia. Given that mouse data are the only
data available on this point, the inference from the Japanese data that the
mean radiosensitivity of humans is different from that of mice suggests that
the dose rate conversion factor may also differ. Additional uncertainties
in interpreting the conversion factor for mice are that it comes from
comparison of acute high doses and chronic high doses and not from the
more relevant comparison of acute low doses and chronic low doses, and
the mouse data are based in part on experiments with radiation of different
qualities (x rays, 137Cs gamma rays, and 60Co gamma rays), although
radiation quality is unlikely to contribute much to the difference. These
issues are admittedly difficult, but the doubling doses quoted for chronic
radiation are very sensitive to the conversion factor. Prudence again seems
to dictate that risks be based on a lower confidence limit rather than a
point estimate.